Objective: Risk assessment for operative mortality is mandatory for all cardiac operations. For some operation types such as aortic valve repair, EuroSCORE II overestimates the mortality rate and a new scoring system (German AV score) has been developed for a more accurate assessment of operative risk. In this study, we aimed to validate German Aortic Valve Score in our clinic in patients undergoing isolated aortic valve replacement.
INTRODUCTION
The assessment of operative mortality risk is mandatory for all cardiac operations. Patients need to be informed preoperatively about the risk factors. Some risk scoring systems are used to compare and standardize the results of the operations. The European System for Cardiac Operation Risk Evaluation (EuroSCORE) is a risk model published in 1999 [1] . For more than a decade, this risk model had been used widely and validated in innumerable papers demonstrating wonderful goodness of fit [2, 3] . Current requirements necessitated an update to scoring systems which ended up developing EuroSCORE II which was published on May 2010 [2] . EuroSCORE II also demonstrated a discriminative capacity similar to EuroSCORE (AUC EuroSCORE II=0.81 vs. AUC EuroSCORE=0.78), and good calibration (x 2 HL[EuroSCORE II]=15.48; P=0.0505) [4] . On the other hand, for specific operation types such as aortic valve repair, EuroSCORE II overestimates the mortality rate [5] [6] [7] which resulted in development of a new scoring system. Some of these new scoring systems emerged nation based such as Ambler, Guaragna and German Aortic Valve score (formerly named AKL-score) [8] [9] [10] . German Aortic Valve Score was described by Kötting et al. [10] in 2013 with a study in which 1147 isolated aortic valve surgery and transcatheter aortic valve implantation (TAVI) patients were enrolled. German aortic valve score has 15 risk factors (Table 1) . Two of them (body mass index -BMI -and no sinus rhythm) are different from EuroSCORE II. EuroSCORE II differs in five parameters comparing to German Aortic Valve score (hand poor mobility, diabetes on insulin, Canadian Cardiovascular Society class 4 angina, weight of the intervention and thoracic aorta surgery) - Table 2 .
In this study, we aimed to validate German Aortic Valve Score by comparing it with original the EuroSCORE II risk scoring system in patients with isolated open aortic valve replacement.
METHODS
Patients who underwent isolated open aortic valve replacement between May 2010 and June 2013 were included in the study. Those with concomitant procedures, isolated bioprosthesis replaced patients and TAVI were excluded. Patients' data were collected and analyzed retrospectively. Primary end point was observed in hospital mortality. Patients' risk scores EuroSCORE II were calculated online according to criteria described by EuroSCORE taskforce [11] . Aortic Valve Scores were calculated according to criteria described by Kötting et al. [10] .
Sensitivity and specificity was assessed by the use of receiver operating characteristic (ROC) curve and the calibration of German Aortic Valve Score was assessed by Hosmer-Lemeshow (HL) test [12] . Calibration was considered to be poor if the test was significant. The discrimination measures the capacity of a model (in this case German Aortic Valve Score and EuroSCORE II) to differentiate the individuals of a sample that suffer an event (in this case, death) and those that do not. The discriminative capacity of the analyzed event was estimated by mean of ROC curve [13] . For the analysis, the statistical package SPSS ® 15.0 (SPSS, Inc., Chicago, IL, USA) for Windows ® was used. A P-value <0.05 was considered significant. 
RESULTS
We evaluated 35 isolated aortic valve replacement operations in adult patients for this study. The mean age of patients was 61.14±13.25 years (range 29-80 years). The number of female patients was 14 (40%). Patients' characteristics are shown in Tables 1 and 2 .
Mean German Aortic Valve Score was 1.05±0.96 (min: 0, max: 4.98) and mean EuroSCORE was 2.30±2.60 (min: 0.62, max: 2.30). The Aortic Valve Score scale showed better discriminative capacity (AUC 0.647, 95% CI 0.439-0.854) (Figure 1 ). The goodness of fit was x 2 HL[Aortic Valve Score]=16.63; P=0.436) ( Table 3 ). EuroSCORE II scale had shown less discriminative capacity (AUC 0.397, 95% CI 0.200-0.597) (Figure 2 ). The goodness of fit was good for both scales. The goodness of fit was x 2 HL[EuroSCORE II]=30.10; P=0.610 (Table 4) .
DISCUSSION
Risk scoring systems are valuable for benchmarking of institution results, however, several risk scoring systems have been developed and used. EuroSCORE II is a new updated scoring system with better mortality score and goodness of fit. But some statistical questions have been raised recently [14, 15] . Moreover, parallel to our opinion there are papers advocating that one scoring system for all patient groups, cardiac diseases and therapies can certainly be misleading [10, [16] [17] [18] . EuroSCORE II was also based on a data set consisting mainly of coronary procedures. Therefore, we believe that there is a requirement for a new scoring system more adaptive for aortic valve procedures. There are also papers reporting the requirement of a new scoring system for aortic valve procedures [8, 10, [19] [20] [21] . Kotting et al. [10] described a new scoring system for aortic valve procedures based on German Registry. Former predictive models were developed for specific locations [Ambler, Quaragna Kotting, EuroSCORE and STS], but global need made EuroSCORE and STS popular and they were used widely. As Casalino et al. [22] reported in their study that German Aortic Valve Score best fits in German population, but in our opinion it may be applicable to our population as well. Our results showed a high quality of discrimination AUC 0.647 and Non-randomized and retrospectively design, single institution setting, multi-surgeon operations and small sample size were the major limitations of our study.
CONCLUSION
In conclusion, German Aortic Valve score applies to our population with high predictive accuracy and goodness of fit.
